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AN ANTHROPOMETRIC STUDY ON THE
COMPONENT BONES IN EGYPTIAN'S
MALE AND FEMALE FOOT

Y
Ibrahim Attia Shaaban

From
Anatomy Department, Faculty of medicine, Mansoura University

INTRODUCTION

The distinctive morphology of hu-
man foot depends largely on its com-
ponents of bones. Measurements of
these bones are the most important
factors in determining the corre-
sponding foot morphology. These
measurements vary according to the
age, sex, genetic background and
race (Tanner, 1976; Naeye and
Tafari, 1983; Al-Hazzaa, 1990; Evel-
eth and Tanner, 1990; Kennedy,
2000) 28,191 7,12,

Literature about the anthropomet-
ric parameters of bones of Egyptian’s
foot are few (Butler et al., 1986; Marz-
ke, 1997; Chiari et al., 2002)4.16.6,
Thus it was decided to provide an an-
thropometric measurements for the
bones of the Egyptian foot. A compar-
ison between the measurements of
the bones of the male and female feet
were put forward.

199

This study may provide a helpful
data for forensic diagnosis, anthropol-
gists as well as evaluation of defor-
mity cases of the feet.

MATERIAL AND METHODS
The feet of normal and healthy 15
males and 15 females aged 30-40
years old, from Mansoura University
Hospitals were used in this study.
The feet with pathological or congeni-
tal disorders were excluded.

For each foot, the following was
performed :
a. Drawing the foot for its morphology
(Fig. 1).
b. Taking the following measure-
ments: (Fig. 1)
1) Medial border of the foot, from
the tip of the big toe to the me-
dial end of the heel (line 1).
2) Lateral border of the foot, from
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200 AN ANTHROPOMETRIC STUDY ON THE COMPONENT etc..

the tip of the little toe to the lat-
eral end of the heel (line 2).

3) Frontal line from the tip of the
big toe to the tip of the little toe
(line 3).

4) Angle (A) between line (1) and
line (3) and angle (B) between
line (2) and line (3) were meas-
ured.

c. Plane X -Ray for the foot with fully
extended toes was done (Swallow
and Nayler, 1986)27.Using the me-
tallic millimeter ruler and a sliding
caliper, the following measure-
ments for the axial lengths for
bones of foot are done for each ra-
dio - graphed foot: (Figs 2, 3, 4, 5,
6)

1. The length of phalanges of five
toes.

2. The length of metatarsal bones.

3. The three cuneiform and navic-
ular bones.

4, The cuboid bone.

The measurements of the 15
males and 15 females were put in ta-
bles and charts.

The mean values were calculated
and the results were put in tables and
histograms. The significant differences
between the means for males and fe-
males were analyzed by Levene's
test (Brown and Forsythe, 1974)3,
then by student’s test.
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RESULTS

The mean values of data obtained
from the different bone components
of the feet of 15 males and 15 fe-
males were presented in table (1),
Charts (1-4) and figs (2-6).

A. Length of phalanges: (tables
1, 2, and charts 1a, b, ¢)

1- The mean lengths of the proxi-
mal phalanges of the toes of the
male feet were as follows :

3.21+0.20 cm for the 15! toe

2.85+0.14 cm for the 21d toe

2.76+0.22 cm for the 3 toe
2.52+0.22 cm for the 4th toe
2.40+0.24 cm for the 5t toe

However the proximal phalanges
of the toes of the female feet as
found in table (1) showed the follow-
ing measurements:

2.79+0.10 cm for the 15t toe

2.42+0.11 cm for the 2" toe

2.30+0.11 cm for the 3 toe
2.22+0.13 cm for the 4t toe
2.06+0.10 cm for the 51 toe

From these data, it was noticed
that :

(@) A highly significant difference
in the length of the proximal phalanx
of male 1t toe and that of the corre-
sponding female foot.

(b) A significant difference be-
tween the length of the proximal pha-
lanx of the 15t toe to that of the 5t
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toe, of the same foot.

2- The mean lengths of the mid-
dle phalanges of the toes of the
male feet showed the following
measurements: (tables 1, 2, charts 1,
2,3)

1.0740 05 cem for the 2N tog

1.26+0.21 cm for the 3™ toe

1.16£0.26 cm for the 4th toe
0.81+0.08 cm for the 5t toe

However, the middle phalanges
of the toes of the female feet showed
the following measurements:

1.02+0.18 cm for the 2Nd toe

1.00£0.12 cm for the 3" toe
0.95:0.11 cm for the 4th toe
0.78+0.06 cm for the 5t toe

From the previous data, it was no-
ticed that :

(a) A highly significant difference
in the length of the middle phalanx of
male 2" toe and that of the corre-
sponding female foot.

(b) A highly significant difference
between the lengths of the middle
phalanges of male 3/ and 4th toe
and that of the corresponding female
foot.

(c) No significant difference in the
length of the middle phalanx of male
5t toe and that of the corresponding
female foot.

3- The mean values of the distal
phalanx of male feet were as fol-
lows: (tables 1, 2 and charts 1, 2, 3)

2.6510.20 cm for the 15t toe

1.10£0.12 cm for the 29 toe

1.00£0.10 cm for the 37 toe

0.91£0.10 cm for the 4th toe

0.70+0.09 c¢m for the 5th toe

However, the female feet showed
the following measurements of the
distal phalanges:

2.3410.11 cm for the 15t toe

0.98+0.9 cm for the 2nd toe

0.89+0.07 cm for the 37 toe
0.82+0.08 cm for the 4th toe

0.500.11 cm for the 5t toe

From the previous data, it was no-
ticed that :

(a) A highly significant difference
in the length of the distal phalanx of
male 15! toe and that of the corre-
sponding female foot.

(b) A significant difference in the
length of the distal phalanges of the
15t toe in both male and female feet
were characteristically
those of other toes.

(c) No significant difference in the
length of the distal phalanx of male
2nd, 3rd, and 4th toes and that of the
corresponding female foot.

(d) The distal phalanx of the 5th
toe is the shortest in both sexes.

B. Total length of toes:

From table (3) and chart (1a,c),
the mean measurements of the total
length of each toe in male feet was

larger than
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as follow :

5.87 cm for the 15t toe.

5.12 cm for the 2Nd toe.

5.02 cm for the 37 toe.

4,59 gm Sor the 41 toe.

3.91 cm for the 51 toe.

Also from table (3) and chart
(1a,c), the mean measurements of
the total length of each toe in female
feet was as follow:

5.13 cm for the 18t toe.

4.42 cm for the 2N toe.

4.19 cm for the 37 toe.

3.99 cm for the 4th toe.

3.34 cm for the 5 toe.

From these data, it was noticed
that:

a) The 15t toe is the longest while
the 5th toe is the shortest toe in both
sexes.

b) The 18t toe in male is nearly
twice that of the 5" toe in female.

C. The relation between the
length of phalanges and the total
length of the corresponding toe:

Theses data were shown in table
(4) and charts (2a, b) demonstrated
that:

1. The ratio between the length of
the proximal phalanges and the total
length of the corresponding toe in
male feet were as follows:

0.55 for the 15t toe.

0.56 for the 2"d toe.

Vol. 37, No.1 &2 Jan., & April, 2006

0.55 for the 3™ toe.

0.55 for the 4th  toe.

0.61 for the 5! toe.

While the ratio between the length
of the proximal phalanges and the to.
tal length of the corresponding toe in
female feet were as follows :

0.54 for the 15t toe.

0.55 for the 2" toe.

0.54 for the 31 toe.

0.56 for the 4!" toe.

0.62 for the 5" toe.

2. The ratio between the length of
the middle phalanges and the total
length of the corresponding toe in
male feet were as follows:

0.25 for the 2™ toe.

0.25 for the 3@ toe.

0.25 for the 4! toe.

0.21 for the 51" toe.

While the ratio between the length
of the middle phalanges and the total
length of the corresponding toe in fe-
male feet were as follows:

0.23 for the 29 toe.

0.23 for the 374 toe.

0.24 for the 4th toe.

0.23 for the 5t"  toe.

3. The ratio between the length of
the distal phalanges and the total
length of the corresponding toe in
male feet were as follows:

0.45 for the 15t toe.

0.19 for the 2N toe.
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0.20 for the 3" toe.

0.20 for the 4th toe.

0.18 for the 5t toe.

However, the ratio between the
length of the distal phalanges and the
total length of the corresponding toe
in female feet were as follows:

0.46 for the 15t toe.

0.22 for the 2nd tpe,

0.21 for the 3™ toe,

0.21 for the 4th toe.

0.15 for the 5t toe.

From the previous data, it was no-
ticed that:

(a) No significant difference in the
ratio of the all phalanges to the total
length of its corresponding toes in
both male and female feet.

(b) The ratio of the distal phalanx
to the total length of the 15t toe were
nearly equal to the sum ratios of 3rd,
4th and 5t toes in both male and fe-
male feet.

D. Lengths of metatarsal bones:
(tables 1, 2 and charts 1a, b, c)

The mean lengths of the metatar-
sal bones of male feet showed the
following measurements:

6.05+0.11 cm for the 15t metatar-
sal bone.

7.01+0.19 cm for the 2"d metatar-
sal bone.

6.83:0.25 cm for the 3'd metatar-
sal bone.

6.80+0.36 cm for the 4th metatar-
sal bone.

6.20+0.20 cm for the 5th metatar-
sal bone.

Also the measurements of meta-
tarsal bones of female feet were as
follow:

5.80£0.11 cm for the 15t metatar-
sal bone.

6.55+0.22 cm for the 2"d metatar-
sal bone.

6.20+0.07 cm for the 3" metatar-
sal bone.

6.12+0.09 cm for the 4th metatar-
sal bone.

5.98+0.4 cm for the 5t metatarsal
bone.

From the above data, it was no-
ticed that:

(a) A significant difference in the
length of the metatarsal bone of male
and that of the corresponding female
foot.

(b) It was apparent that the length
of the 2" metatarsal bone of both
male and female feet is the longest
metatarsal bone.

(c) Also, the 18t and 5t metatar-
sals are short and the 1st is the short-
est in both male and female feet .

(d) The 4" metatarsal bone is
smaller than the 3™ in both sex.

E. Relation between the length
of metatarsal bones and the total

MANSOURA MEDICAL JOURNAL
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length of the corresponding toe:

These data were shown in table
(5) and charts (3a, b) demonstrated
that:

The ratio between the length of
metatarsal and the total length of the
corresponding toe in male feet were
as follows:

1.03 for the 15t toe.

1.37 for the 24 toe.

1.36 for the 34 toe.

1.49 for the 4th  toe.

1.59 for the 51" toe.

While, the ratio between the length
of metatarsal and the total length of
the corresponding toe in female feet
were as follows:

1.13 for the 15t toe.

1.48 forthe 2nd toe.

1.45 for the 3 toe.

1.53 for the 41 toe.

1.79 for the 5t toe.

From these mentioned data, it was
noticed that:

(a) No significant difference in the
ratio between the metatarsal bones
and the total length of the corre-
sponding toe of both male and fe-
male.

{(b) The largest ratio between the
metatarsal bone and the total length
of the corresponding toe is the 5th toe
in both sex.

F. Lengths of the tarsal bones:
Table (1)

Vol. 37, No. 1 &2 Jan., & April, 2006

1. The mean measurements of the
cuneiform bones were as follows: Ta-
ble (1)

(a) In male feet were:

2.61+0.33 cm for the medial cunei-
form bone

2.03+0.12 cm for the intermediate
cuneiform bone

2.45+0.18 cm for the lateral cunei-
form bone

(b) In female feet were:

2.23+0.18 cm for the medial cunei-
form bone

1.85+0.07 cm for the intermediate
cuneiform bone

2.08+0.06 cm for the lateral cunei-
form bone

From these recorded data, it was
noticed that:

(a) The medial cuneiform bone is
the biggest and the intermediate cne
is the smallest in both sex.

(b) The male intermediate cunei-
form bone (the smallest) equal to the
female lateral cuneiform one.

2. The mean measurements of the
cuboid and navicular bones were as
follows: table (1)

(a) In male feet were:

3.19+.19 cm for the cuboid bone

1.30+0.09 cm for the navicular
bone

(b} in female feet were:

2.67+0.21 cm for the cuboid bone
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1.3810.11 cm for the navicular
bone

From these data, it was noticed
that: ;

(a) There was a highly significant
difference in measurements of cuboid
and significant difference of navicular
bones in male feet to the correspond-
ing one in the female feet.

(b) The cuboid bone is larger than
the navicular bone (nearly double) in
both sex.

G. Measurements of the three
lines of the foot :

It was obvious from table (1) and
Fig. (1), that the mean measurements
of the three lines of feet were as fol-
lows:

a) In male : Line (1): (from the tip
of the big toe to the medial end of
heel) was 25.09+1.33 cm.

Line (2): (from the tip of the little
toe to the lateral end of heel) was
21.67+0.57 cm.

Line (3): (from the tip of the big toe
to the tip of the little toe) was
7.50+0.62 cm .

b) In female : Line (1): (from the
tip of the big toe to the medial end of
heel)was 22.60+0.47 cm .

Line (2): (from the tip of the little
toe to the lateral end of heel) was

18.25+0.89 cm.

Line (3): (from the tip of the big toe
to the tip of the little toe) was

7.22:0.05cm .

From these data, it was noticed
that :

(@) There was a high significant
difference in measurements of line (1)
and line (2) in male feet to the corre-
sponding once in the female feet,

(b) These lines are in male longer
than that of female's feet.

(c) No significant difference of the
line 3 (frontal line) in male feet to that
of female one.

H. Measurements of the angles :

It was obvious from table (1), Fig.
(1) and chart (4), the mean measure-
ments of the angles were as follows.

Angle (A): between line 1 (from
the tip of the big toe to the medial end
of heel) and line 3 (from the tip of the
big toe to the tip of the little toe) was
55.73t422 in male feet and
58.4614.22 in female ones.

Angle (B) : between line 2 (from
the tip of the little toe to the lateral
end of heel) and line 3 (from the tip of
the big toe to the tip of the little toe)
was 118.86+8.17 in male feet and
117.86+8.17 in female ones.

From these data, it was noticed
that :

- There was a minimal difference
in measurements of angle A in female
feet to the corresponding one in the
male feet. These angles are greater
in female than in the male feet.

- No significant differences be-

tween both sexes as regards the
angle B.

MANSOURA MEDICAL JOURNAL
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Table (1): Data of different values of bones of Egyptian’s male and female foot

MALE FEMALE Population Mean t-test
MEAN2SD(cm) MEAN£SD (cm) 95% confidence P
PHALANGES MALE FEMALE Significant < 0.01

1sttoe 1P 3.2120.2 2.7920.1 281 2.60 0.000000 -
1] 2.8640.2 2.3420.11 2.26 213 0.000021 o

2nd toe 2P 2.8540.14 2428011 2.59 2.20 0.000000 -
M 1.2710.05 1.02+0.18 1.18 0.68 0.000622 el
20 1.10£0.12 0.93£0.09 0.76 0.80 0.375320

drdtoe 3P 2.7620.22 2.3020.11 232 2.09 0.000000 ol
M 1.26£0.21 1.0020.12 0.84 0.77 0.000344 et
30 1.00£0.10 0.8920.07 0.80 0.75 0.122210

dthtoe 4P 252400.22 2.2240.13 2.09 1.96 0.000154 el
4M 1.1620.28 0.95¢0.11 0.64 0.74 0.008127 =
4D 0.9120.10 0.82¢0.08 0.71 0.87 0.013289 ~

Sthtoe 5P 2.4020.24 2.08£0.10 1.93 1.87 0.130046
M 0.8110.03 0.7320.06 0.65 0.56 0.181848
5D 0.7£0.08 0.5040.11 0.52 0.29 0.000064 -

METATARSALS
1st 6.05620.11 5.8020.11 5.84 5.59 0.000007 »
2nd 7.0120.13 6.6540.22 6.63 6.12 0.000018 i
3rd 6.8310.25 6.20£0.07 6.33 6.07 0.000000 iy
4th 6.8020.28 6.12£0.09 6.14 554 0.000001 ne
Gth 6.2010.20 5.9320.04 5.81 5.90 0.000406 i
TARSALS

Cuneiforms
M. 2.6120.33 2.2310.18 196 1.37 0.000682 =
INT. 2.0320.12 1.8540.07 1.79 1.1 0.000050 -
L. 2.4520.13 2.03£0.08 2.09 1.96 0.000000 .
Nav. 1.30£0.09 1.3320.11 1.12 1.18 0.040713 b
Cub. 3.1920.19 26780.21 2.81 .27 0.000002 o

LINES
Lin=(1) 25.0941.33 22.6040.47 22.49 21.08 0.000000 -
Line (2) 21.6740.57 18.2540.89 20.55 18.51 0.000000 -
Line (3) 7.5020.62 7.22£0.05 6.29 5.36 0.211816
ANGLES Degree Degree

Angle (A)' 55.7324.22 58.4624.22 47.37 80.19 0.373360
Angie (B)' 118.8648.17 117.8628.17 106.05 101.85 0.453420

SD = Standard Deviation of Sample
Population Mean = Mean Value Estimated for Population

t- test = t value of comparison (Male / Female)

* = Significant

** = Highly Significant
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Table (2): The mean value of metatrsals and phalanges (cm)

METATARSALS PROXIMAL PH. MIDOLE PH.
[ MALE FEMALE MALE FEMALE | MALE FEMALE
Isttoe | 6.0540.11 5.80%0.11 i 279
2nd toe| 7.0140.19  6.55:0.22 285 242 1.27 1.02
3rd toe| 6.8340.26  6.20£0.07 276 2.30 1.26 1.00
4th toe | 6.8040.36 6.1240.09 252 2.22 1.16 0.95
5th toe | 6.2040.20  5.9840.04 240 2.06 081 0.78

Table (3): Total length of each toe (cm)

MALE FEMALE
1st toe 587 513
2nd toe 512 4.42
drdtoe| 5.02 4.19
dthtoe| 4589 3199
5th toe i .34

Table (4): Ratio of different phalanges to the length of its corresponding toe

PROXIMAL PHALANX MIDDLE PHALANX DISTAL PHALANX
H‘Me FEMALE MALE [ FEMALE | MALE FEMALE
1sttoe| 0.856 054 c45 048
2ndtoe| 0.86 0.55 0.25 0.23 19 022
irdtoe| 055 0.56 0.25 0.24 .20 0.51
4th toe 0.55 0.56 0.25 0.24 C.20 0.21
5th toe 0.61 0.62 0.21 0.23 C.18 0.18

Table (5): Ratio of metatarsals to the length of its corresponding toe

METATARSALS Length of each tce | RATIO OF I RATIO OF

MALE FEMALE MALE FEMALE MALE FEMALE
Isttoe| 6.08 587 , 5.13 1.03 1.13
2nd toe| 7.01 5.12 | a42 1.37 1.48
3rdtoe| 683 5.02 | 428 1.36 1.45
dthtoe| 6380 459 | 399 1.48 1.53
Sthtoe| 6.20 3.91 | 334 1.59 1.79

MANSOURA MEDICAL JOURNAL
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CHART (1a): THE MEAN VALUE OF DIFFERENT METATARSAL BONES AND PHALANGES (cm)

Q

isttoe 2ndtoe 3rdtoe 4thtoe 5thilce isttoe 2ndtoe 3rdtoe 4thtoe 5thtoe
Male Female
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CHART (1b): THE MEAN VALUE OF METATARSAL BONES AND PHALANGES (cm)
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CHART (1C): THE MEAN VALUE OF METATARSAL BONES AND PHALANGES (cm)
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CHART (2b): RATIO OF DIFFERENT PHALANGES TO THE LENGTH OF THE CORESPONDING TOE
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CHART (3b): RATIO OF DIFFERENT METATARSALS TO THE LENGTH OF CORRESPONDING TOE
Percent %
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Fig. (1) :

Line (1) : from the tip of big toe to the me-
dial end of heel.

Line (2) : from the tip of the littie toe to
the lateral end of heel.

Line (3) : from the tip of the big toe to the
tip of the little toe.

Angle (A) : between line (1) and line (3).

Angle (B) : between line (2) and line (3).

Fig. (3) : A microphotograph for plane X-
ray film (lateral view) of right
adult male Egyptian foot,
showing the 5th metatarsal (5),
cuboid (b), lateral cuneiform
(L), navicular (N) and ciacan-
eus (C) bones.

Vol. 37, No. 1 & 2 Jan., & April, 2006

Fig. (2) : A microphotograph for plane X-

Fig. (4) :

ray film (medial view) of right
adult male Egyptian foot,
showing proximal (P) and dis-
tal (D) phalanges of the 1st
toe, 1st metatarsal (1) and cal-
caneus (C) bones.

A microphotograph for plane
X-ray film (PA view) of right
adult male Egyptian foot,
showing proximal (P) and
distal (D) phalanges of the
1st toe and the navicular
(N) bones.
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Fig. (5a):MALE (a)

Fig. (5a) : A microphotograph for plane X-ray film (3 views) for 5 adult male
Egyptian feet.

MANSOURA MEDICAL JOURNAL
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Fig. (5b):MALE (b)

Fig. (5b) : A microphotograph for plane X-ray film (3 views) for 5 adult male
Egyptian feet.

Vol. 37, No. 1 &2 Jan., & April, 2006
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Fig. (5¢): MALE (c)

Fig. (5¢) : A microphotograph for plane X-ray film (3 views) for 5 aduit male
Egyptian feet.
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Fig(6a):FEMALE (a)

Fig. (6a) : A microphotograph for plane X-ray film (3 views) for 5 adult fe-
male Egyptian feet.
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Fig (6b): FEMALE (b)

Fig. (6b) : A microphotograph for plane X-ray film (3 views) for 5 adult fe-
male Egyptian feet.
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DISCUSSION

In this study, the anthropometric
measurements of bones of Egyptians
for both sexes verified greater values
for male than female feet.

Significant sexual differences of
anthropometric measurements  of
studied Egyptian's feet have been de-
tected. Most of the bones of the male
feet showed a significant greater val-
ues than those of the corresponding
female feet. This is concomitant with
studies of Johnston and Beller
(1976)11 on composition of black and
white races, who found a marked sex-
ual difference. Also, Ferrari et al.
(2004)8 described that the male
bones are larger than the female
ones. However, this is contrary to re-
sults of Palti and Adler (1975)20 who
denied any sex difference.

The contribution of the metatarsal
bones and phalanges in the total
length of the foot was not reported.
So, it was interested to describe the
length of the different bones of the
foot and to compare their mean an-
thropometric values.

In the present study, the proximal
and distal phalanges of the first toe
are the longest in both sexes and
longer in male than in female. Also,
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the proximal phalanx of the first toe is
longer than that of the fifth one. The
distal phalanx of the fifth toe is the
shortest. The middle phalanx of the
male second toe is longer than its
corresponding one in female. While,
the middle phalanx of the male 5th
toe is the smallest and nearly equal in
both sexes. This is in agreement with
the studies of Lewis (1989)1° who
stated that the middle phalanx is
small but the distal phalanx is smaller
than other different phalanges. The
length of male big toe is twice the
length of that of fifth female toe. This
is in agreement with the studies of

Smith (1995)24 on chimpanzee and

human bones, they explained that the
distal phalanx of big toe could result
from fusion of its middle and distal
phalanges.

In this investigation, the ratio of all
phalanges to the total length of their
corresponding toes, was more or less
similar in both sexes. While, the ratio
of the distal phalanx of the first toe
was equal to the sum of ratios for the
37, 4th and 5! toes in both sexes.
High ratio of big toe accommodate to
a variety of shapes to secure the
bones firmly (Smith, 1995).24

The present study illustrated that
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the longest toe was for the 1st toe fol-
lowed by the 2nd, 3rd, 4th and sth
toes. The male 15! toe was nearly
twice the 5! toe in female. A similar
data was also reported in British peo-
ple (Hemp, 1964)10,

As regard the metatarsal bones, it
was found that the shortest one was
the first, while the longest was the
second metatarsal bone. It was also
found that the fourth metatarsal bone
is shorter than the third one. Howev-
er, there was a significant differences
in the length of the metatarsal bones
of male than that of the correspond-
ing female. Consistently, Williams
(1995)29 reported that the 1St meta-
tarsal is the shortest, while the 2nd
one is the longest.

Moreover, Hemp (1964)'0 and
Rightmire et al. (2005)22 found that,
the second metatarsal is long and
heavy at mid shaft. The differences in
lengths of metatarsal bones affect
functions of its toes in power and
jumping Koebke,
1990)21,

In this work, it was apparent that
the medial cuneiform bone is the

(Peters and

longest, while the intermediate cunei-
form bone is the smallest in both sex-
es. The male measurements are

greater than in female. Also, there
was significant difference in measure-
ments of the cuboid and navicular
bones in male feet to the correspond-
ing female. While, the cuboid bone
was nearly double the navicular bone
in both sexes. This in agreement with
studies of Williams (1995)2° who re-
ported that the Egyptian feet did not
differ greatly from different developing
nations.

The medial and lateral borders of
male foot were bigger than that of
female. The measured angles are
variable between male and female
Egyptian's foot. The medial angle
was greater in female than in male.
This agreed with the results of Stern
and Susman (1983)2% as well as
Stern et al. (1995)24 who calculated
angle to measure the phalangeal cur-
vature in A. aferensis which was
more curved than human due to us-
ing it in arboreal climbing. The angle
measured illuminate the morphologi-
cal basis of human facility for moving
and maintaining against resistance.
These variations of angles are due to
reciprocal curvature of tarsal and met-
atarsal surface more in female due to
relative flat joints, functions and foot
muscles (Athehian et al., 1992; Xu et
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al., 1998)230, Also, the results
agreed with studies of Lewis (1989),
Sarmiento (1994) and Marzke et al.
(1999)15.23.17 " who noticed angles
between tarsal joint axis and axes of
the joints of basis of African apes and
humans. The angles are guide to pos-
sible muscle function in the feet. The
relative angles between the principle
axes of the bones were employed to
describe the shape of the foot (Cama-
cho et al., 2002; Kouchi, 2003)5:13,

The obtained data may certain
clinical diseases, identify the sex and
solve some forensic problems. Also,
helps in assessment of foot changes
and impaired growth or change of sin-
gle bone, group of bones in toes, met-
atarsal, phalanges or segments of
foot which might be reduced in size
e. g. Bradydactyly, Fanconi and Mar-
fan syndromes (Merlob et al., 1984:
Butler et al., 1986)18.4, Down, Turn-
er and Achondroplasia syndromes
(Green Fieid et al., 1967; Landry et
al., 1979)9.14,

SUMMARY
This study was carried out on 30
normal mid-aged Egyptian feet, fif-
teen males and fifteen females, from
El-Mansoura University hospitals.
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They were subjected to plane X -ray
for their feet, then the anthropometric
measurements were done and the
data tabulated.

The length of big toe, 2nd, 3rd 4th
and 51 toes measurements were:
5.87, 5.12, 5.02, 4.59 and 3.91 ¢m re-
spectively in male feet and 5.13, 4.42,
4.28, 3.99 and 3.34 cm respectively
in female feet. So, the first toe is the
biggest and the fifth toe is the small-
est. The second metatarsal bone is
the longest of metatarsals, while the
fifth metatarsal is the shortest. Contri-
bution of metatarsal bone in the total
length of its corresponding toe was
found to be 1.03, 1.37, 1.36, 1.49 and
1.59 for the 18, 2nd, 3rd 4th zpq sth
toes of male feet respectively and
1.13, 1.48, 1.45, 1.53 and 1.79 for
that of the corresponding female feet.

Also, the ratio of proximal phalanx
to the total length of each toe was in
male: 0.55 , 0.56 , 0.55 , 0.55 and
0.61 and in female was 0.54 , 0.55 ,
0.54 , 0.56 and 0.62. While, the mid-
die phalanx to the total length for
male was 0.25, 0.25, 0.25, and 0.21
for the 2nd, 3rd, 4th and 5th toes re-
spectively and for female was 0.23,
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0.23, 0.24, and 0.23 for correspond-
ing toes respectively. While, the ratio
of the distal phalanx to the total
Ierigth of each toe in male was 0.45,
0.19, 0.20, 0.20 and 0.18, while in fe-
male was 0.46, 0.22, 0.21, 0.21 and
0.15 for corresponding toes respec-
tively.

The ratio of the distal phalanx to
its total length was nearly equal to the
summation of ratio of to length of oth-
er four toes. The distal phalanx of the
big too is considered the fused middle
and distal phalanges. Importance of 3
lines of foot was discussed. It ap-
peared that there were significant dif-
ferences in various measurements in
bones of feet between male ard fe-
male where the male values were sig-
nificantly greater than female values.

In comparison with other anthro-
pometric measurements elsewhere,
the present study did not show any
significantly retarded growth meas-
urement.
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